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Elastic Stiffness Analysis on the Leaf T ype Holddown Spring
Assembly
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Abstract

Eazed on the Euler beam theory and the elastic strain energy method, the
elastic stiffness forrmula of the holddewn spring assembly  consisting  of
several leaves iz derived, To check the walidity of the formula, the elastic
stiffness from the formula is compared with that from the characteristic test
on several kinds of specimens of leaf springs, As a result of comparisons, it
iz found that the forrmmla could predict the elastic stiffness of the holddown
spring assembly below the inherent error range of the formula, And also, the
frictional effects on the elastic stiffness are also guantitatively investigated
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a) For the uppermost leaf
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b) For the lower(n 2) leaf
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Fig. 1 Schematic diagram of fuel assembly

Fig. 3 External forceF) and reaction fu:urces(Fk.).

lVQ 3

VIEW a

a) Region | b) Region Il

c) Region Ill d) Region IV

€) Region V

VIEW a

Fig. 2 Tapered-thickness holddown spring

assembiy(T T-HD &) Fig. 4 Free body diagram in each region for
the uppermost leaf of TT-HDS.



Fy =F, -Fp,, for2nd leaf

Fy =Fp, - Fg,, for 3rd leaf

Fyp =Fp,, for 4th leaf

nf," only for the lowermost leaf

P V,

3l 30l

a) Region Il

4] Before deformation
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b) Region IV
Fig. 5 Free body diagram in reglon III & IV by After deformation

for the neth leaf of TT-HDS.
Fig. 6 Setup of test equipment.
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Takle 1| Hatloe of the elastic stiffness under warious test conditions,

Test conditions

Mo, of s E C
leaves
1 1.000 102k /A
z 1.000 1032 1042
3 1.000 1038 1,045

/A Mot available

Takle Z Comparison of the elastic stiffness from the formula (6) using nominal/measured

dimensions of leaf springs and the characteristic fest,

Flastic stiffness (N/mm) Fatio
K:p:red. m:nn.‘ Km’ed. :mca.:." Ktew;t
B/ & A
Mo, of kawes (4) (B) ()
1 07 2161 7415 0,951 0,837
z B3 21 RE.21 493 0,966 0,856
3 a7.d1 85 53 75,61 0,975 0,865

# Bt mem. o Predicted elastic stiffniess vsing nominal dimensions of leaf springs

## Fong mes. o Predicted elastic stiffness weng measured dimensions of leal springs
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